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4S6a ^Biophysical Journal vol. 47, 1985 SARCOPLASMIC RETICULUM 11 

W-POS195 DRUG ."FLlT-rLOP" BETWEEN MONOLAYERS OF A MEMBRANE BILAYER AS DEMONSTRATED BY NEUTRON 

DIFFRACTION. Leo G. Herbe tte^ » 2 .3 ^ David Chester^ and David G. Rhodes! »3. 

U. of Conn. Health Center, Departments of Medicine^ and Biochemistry , Farmington, CT 05032. 
and Dept. Biology, Brookhaven National Laboratory^, Upton, NY 11973. 

Nimodipine. a 1 ,4-dihydropyridine (DHP) calcium channel antagonist which associates 
non-specifically with skeletal sarcoplasmic reticulum (SR), was obtained in deuterated form for 
experiments to determine the site of this nonspecific association. 5 x 10 ^ M protonated or 
deuterated nimodipine was added to dispersions of sealed SR membrane vesicles which were then 
sedimented to form membrane multilayers. Neutron diffraction patterns from these multilayers were 
used to generate difference profiles representing the position of the drug molecules relative to 
the SR membrane structure. The drug appeared at a position corresponding to the outer knob region 
of the Ca-ATPase and at two positions symmetrically disposed within the lipid bilayer, a greater 
portion appearing in the inner monolayer, It has been shown for the SR niembrane that the inner 
monolayer contains approximately 8% more- lipid than the outer monolayer (Herbette ££4!. Kl^H^) 
ABB 234 235-242). Since nimodipine and other DHP's exhibit very high partition coefficients, it 
has b^n suggested that the partitioning of these drugs in a lipid bilayer may be an integral part 
of the approach of these drugs to their, active site on sarcolemmal membrane^ wlcium channels. 
That these drugs appear in the inner membrane, and can therefore "flip-flop . allows for the 
additional possibility that the DHP binding site on the calcium channel protein could be at the 
level of the inner monolayer. (Supported by NIH HL-32588, NIH HL-07420 and the American Heart 
Association. LGH is a Charles E. Culpepper Foundation Fellow) 

W.Posl96 CALMODULIN DEPENDENCE OF CALCIUM TRANSPORT BY ISOLATED TRANSVERSE TUBULE VESICLES. Ana 
Maria Garcia and Cecilia Hidalgo. Boston Biomedical Research Institute, Dept. Muscle Research..-^- 

Boston, Ma 021 14. . , 

Transverse tubule (T-tubule) vesicles isolated from rabbit skeletal rauscl^e ar^ capable of 
transporting Ca^* with high affinity (K = 5x10"^ M) , at a rate of 10 nniol ing min , in an ATP 
dependent fashion. Addition of a specftic inhibitor of calmodulin stimulation, compound 48/80, 
strongly inhibited the rate of transport at sub-maximal [Ca ], suggesting the presence of 
endogenous calmodulin. The inhibition by compound 48/80 was reversed by addition of exogenous 
calmodulin. Upon removal of the endogenous calmodulin by treatment with 5 mM BGTA and O.b M KCl, 
the T- tubule vesicles displayed calcium transport with lower affinity^J^han the Intact vesicles 
(K - 1x10" M). However, upon addition of calmodulin, the K for Ca decreased to 3x10 M. 
The rate of transport at saturating [Ca'^"'] was independent of "the presence of calmodulin and it 
was comparable to the rate of transport of untreated vesicles- Thus, calmodulin increases the 
affinity of the T-tubule transport system for Ca'"*'. Studies on intact vesicles indicated that at 
least &0% of the vesicles are tightly sealed and are oriented with the cytoplasmic side to the 
outside. Therefore, it appears that this calcium transport system may play a role in removing 

-excess calcium -from the sarcoplasm- to the -T-tubule - lumen Supported by^.NIH .grant. HL23.0.07.and a,,. 

MDA postdoctoral fellowship to A.M. G* 



W.POS197 SULFHYDRYL REAGENT DYES TRIGGER THE RAPID RELEASE OF Ca2+ FROM SARCOPLASMIC RETICULUM 

VESICLES (SR). Guy Salama, Alan S. Waggoner and Jonathan Abramson. University of 
Pittsburgh. Department of Physiology; Carnegie-Mellon University. Fluorescence Center. 
Pittsburgh, PA 15261 and Portland State University. Physics Department. Portland OR 97207 

Silver ions and other sulfhydryl reagents have been recently shown to trigger the rapid 
release of Ca2+ from SR. Moreover. Ag+ was found to act on sulfhydryl group(s) of an SR 
protein which may be the physiological site for Ca2t release (G. Salama and J. Abramson, JBC. 
259-11363 1984). In principle, reactive sulfydryl dyes containing an iodoacetyl -group attached 
to various cyanine types of chromophores would form covalent bonds with sulfhydryl groups on the 
SR protein and thereby trigger Ca2+ release. Several dyes were tested for their ability to 
trigger release, three dyes RGA 563. RGA 412 and DCR 44. like Ag+. induced rapid Ca2+ 
release. SR isolated from rabbit white skeletal muscle were suspended at 0.2 to 1 mg prot./hil in 
ioo mM KCl. 1-5 mM MgCl2. 30 mM Imidazole. pH 6.7 at 230C. Ca2+ the extravesicular 
space was measured through the differential absorption changes of antipyrylazo HI at 720-790 
nm. Additions of Ca2+ then ATP initiated active Ca2+ transport by SR and produced large 
Ca^+ gradient. Subsequent additions of these sulfhydryl reagent dyes (5 to 50 uM) triggered 
rapid Ca2+ release which could be blocked by prior additions of either ruthenium red (5-25 uM) 
or tetracaine (0,2 to ImM). These fluorescent 4yes were used to label and isolate SR proteins 
and may help identify the physiological Ca2+ release "channel." ^ u • i ^ i r 2+ 

This work was supported and may help us identify and characterize the physiological Ca^ 
release "channel". Supported by NIH R01-NS18590 and K04 NS00909 to G.S.. NS 19353 to A.W.. and 
AHA and Alaska AHA Affifiate to J. A. 
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